ABSTRACT
INTRODUCTION
images taken on a jobsite on a daily basis. These images are either collected on the ground by con-157 struction personnel via consumer-grade cameras or by companies that offer professional photogra-158 phy services to construction projects; or, most recently, from above via camera-equipped UAV. The 159 rapid advancement in camera, sensing, aeronautics and battery technologies have all contributed 160 to UAVs becoming affordable, reliable, and easy to operate on construction sites. These camera- In an attempt to leverage these emerging opportunities to address gaps-in-knowledge, Golparvar-178 Fard et al. (2009 , 2011 ) and Han and Golparvar-Fard (2015 propose computer vision-based 179 progress monitoring methods that leverage visual data and BIM. Golparvar-Fard et al. (2009, 180 2011) compare the physical presence of as-built models (point clouds) to as-planned models (BIM). 
186
The appearance-based method of Han and Golparvar-Fard (2015) is designed for image-based 187 as-built models. The method outputs images aligned with BIM and uses BIM to segment and 188 extract image patches to be classified. Therefore, it is not suitable for laser scanned point clouds. 
273
Classification is then performed using a one vs. all SVM scheme. This scheme has been shown 
